Multigenerational exposure to dietary nonylphenol has no severe effects on spatial learning in female rats.
Nonylphenol is a common intermediate in the production of many consumer compounds and reportedly acts as an estrogen mimic. Because estrogen affects the spatial learning and memory in rats, the effects of nonylphenol exposure on the performance of female rats in the Morris water maze were investigated. Here, Sprague-Dawley rats (F0) consumed soy-free diets containing 0, 25, 200 or 750 ppm nonylphenol (0, 2, 16 or 60 mg/kg per day) beginning on postnatal day (PND) 42 and continuing for two generations (F1 and F2) with breeding occurring within treatments. Females to be behaviorally tested (n = 7-8 per treatment per generation) were ovariectomized at adulthood and assessed for spatial learning and memory between PND 125-150 (young adult age). Each rat was tested for four consecutive days (three trials per day) in the Morris water maze with the platform in a fixed location. One week later, each subject was primed with estrogen and progesterone and assessed on a single day (three trials). The F1 rats continued on the same diets until PND 380-395 (middle aged) when they were re-tested as above (four consecutive days followed 1 week later with hormonal priming and a single test day). Latency to find the platform, path length and swim speed were averaged over the three trials per day and analyzed using repeated measures analyses of variance. There were no consistent effects of dietary nonylphenol exposure and no interactions of nonylphenol exposure on any measure of performance in either generation at the young age nor at the middle age in the F1 generation. When tested at the young adult age, however, hormone priming resulted in latencies and path lengths that were significantly shorter than in those exhibited during the unprimed test days, and there was no such effect when tested at middle age. Middle aged rats exhibited better performance than the same animals tested at a young age, likely as a result of familiarity and practice with the test paradigm. These data suggest that multigenerational dietary nonylphenol exposure does not cause gross alterations in Morris water maze performance in young adult or middle aged ovariectomized female rats.